In work statement of a problem of numerical modeling of finite deformations elastoplastic soil environments, focused on application FEM is given. Implemented and tested method of solving the problem of elastic-plastic deformation of soil masses on the basis of defining relations between the increments of the true stress and strain, resolved a number of model problems of determining the stress-strain and limiting condition of soils.
Introduction
The main direction of a number of challenges facing soil mechanics is the theoretical prediction of the behavior of groundwater strata under the influence of internal and external influences: a variety of loads from the structures, the changes under the influence of natural factors and human activities, the conditions of equilibrium structures, such as washouts, water-table fluctuations and unloading of deep soil layers during digging of foundation pits, etc.
The research problem of a stress-strain condition soils under the influence of external forces and a body weight is the basic in the mechanic of soils, and its solving for various load cases has the direct appendix in building practice. In building it is rather important to know, how stress in a ground are distributed at loading of a part of its surface, under what conditions there comes a limiting intense condition then there are inadmissible deformations and discontinuity of a soil mass, etc. Important role plays the mathematical modeling, allowing predicting and optimising technological influences, to process and interpreting experimental data.
Traditionally, solid mechanics for solving geometrically nonlinear problems has spread Lagrangian description of the environment in which the well-formulated boundary value problem in differential or variational forms, the solution of which can use a variety of numerical algorithms [3, 4] . Within the framework of modern numerical methods have been developed step by step methods of loading, in accordance with which the deformation is represented as a sequence of equilibrium states, and the transition from the current state to the subsequent increments determined load change in the boundary conditions or the computational domain, etc.
In this paper we give a formulation of the problem of numerical modeling of finite deformations of elastic-plastic soil environments focused on the application of the finite element method. Implemented and tested method of solving the problem of elastic-plastic deformation of soil masses on the basis of defining relations between the increments of the true stress and strain. Solved a number of model problems of determining the stress-strain and limiting state soil.
The algorithm for calculating the nonlinear deformation of elastic-plastic soil

Common relations
Let's take advantage of the statement resulted in [5, 6] 
     -the basic vectors in the deformed condition of a body the left part of the equation (1.1) will be transformed to a kind 00 ** , 0 
,
where we have introduced the notation   
As a condition of plasticity in the work of the criterion of 
Relations "modified incremental theory of Lagrange"
In this case, the variational equation of the principle of virtual displacements (1.1) can be represented as
In accordance with the method used [1, 2] , is ideally suited for the solution of problems in the theory of the course and called "modified Lagrangian incremental theory" [1] , the deformation is represented as a sequence of equilibrium states at the appropriate levels of loading       
At use of parities (2.3) in the left part of the equation (2.2) it is had following transformations 
The calculation was based on the bilinear 4-node finite elements and quadratic 8-node elements Sirendipova type. Figure 1b shows the intensity distribution of plastic deformations. Table 1 
Elastoplastic deformation of soil in the subway tunnel
Calculations are carried out with the soil mass situated therein lining subway tunnel under its own weight, the lower bound has no vertical displacement, and the side -horizontal (Figure 2a ). The case of plane strain. It was assumed that the soil can be of two types, mechanical properties which (as the characteristics of the concrete, which is made of lining the tunnel underground) are shown in Table 2 Geometrical parameters of the computational domain (Figure 2a) Numerical calculations indicate reaching the ground state in the limit of the computational domain. This is illustrated in Figure 2b -2c, which shows the area of plastic deformation (in the area of the underground tunnel lining), respectively, for forming the computational domain of soils 1 and 2 (Table 2) a b c Fig. 2. 
Analyzing results and conclusion
In the problem of deformation of a dirt mound, the zones of maximum plastic deformations occur in the lower slopes of a dirt mound, which is usually borne out in practice. In the problem of deformation of soil in the tunnel lining metro area distribution of plastic strains are identical for both types of soil. Sand (see Fig. 2c ) is clearly observed sediment soil (caused by plastic deformation) directly above the tunnel lining, which can be explained by the weaker adhesion of sand compared to the sandy loam.
Analysis of the results shows that the implemented in the method of calculation of the stress-strain and limit state in a physically non-linear soil massif with the finite deformations gives results comparable as to the results obtained in the ANSYS, and with the results of other authors.
